We present a case report and review of literature on injury to the popliteal vessel during total knee replacement. This is rare but would be limb-threatening with devastating consequences for the patient. Because of poor collateral circulation, severe ischemia may give rise to irreversible tissue damage necessitating amputation if not adequately recognized and treated. Incidence, prognosis, treatment, potential risk factors and measures to prevent injury are discussed here. Safe and careful surgical technique will be the most effective preventative measure.
Background
Total Knee replacement is one of the successful operations performed for arthritis of knee joint. Popliteal artery occlusion after total knee arthroplasty occurs at a very low incidence (0.03-0.17%) [1] . We here describe the incidence of popliteal artery complications in one of the large volume centre in Asia. Our case had complete occlusion of the popliteal artery at the 1st post-operative day. Our reported case of post-TKR popliteal artery thrombosis was without known risk factors. Reason for concern is because of poor collateral circulation, severe ischemia may give rise to irreversible tissue damage necessitating amputation if we do not recognize early and treat them. We reviewed cases from the literature in terms of incidence, prognosis, treatment, potential risk factors and measures to prevent injury.
Case Report
A 67 year old gentleman presented to the orthopaedic out-patient department with bilateral grade -4 osteoarthritis. On examination the patient had restriction of movements, joint line tenderness present, crepitus, no flexion deformity and bilateral varus angulation of knee of 10 degree. The patient was counselled and operated for right TKR since right knee was more symptomatic. Genesis II Posterior Stablilized by Smith & Nephew Oxinium implant was used. Immediately in the post-operative period distal pulses were palpable. Patient was started on LMWH, but surprisingly in the post-operative day 1, ankle dorsiflexion and plantar flexion were absent. Toes were cooler and sensation was absent with the presence of femoral pulse and absence of dorsalis pedis and post-tibial pulse.
Vascular surgeon opinion was taken and a Doppler was done which showed acute arterial thrombosis in the distal 2/3 rd of the right popliteal artery with no phasic flow in the posterior and anterior tibial artery. CT angiogram showed acute thrombosis and complete occlusion of the right popliteal artery. The patient was posted for percutaneous transluminal balloon angioplasty and thrombectomy was done. Check angiogram showed good distal flow. Now the patient is at one month follow up with intact distal pulses. Knee range of movements showed 0-90 degree with no scar issues.
Discussion
Arterial vascular injury is a rare complication of total knee arthroplasty. Although this complication being rare, it deserves attention as consequences are devastating and involves amputation of the limb. Common causes being direct sharp trauma causing laceration and haemorrhage. Atherosclerotic occlusion and thrombosis may occur due to pre-existing atherosclerosis, joint manipulation or tourniquet causing intimal damage leading to atherosclerosis. Pre-operative risk factors include history of claudication pain, rest pain, absence of distal pulses, arterial ulcers, popliteal aneurysm, previous arterial reconstruction and calcification of arteries on plain radiographs.
In a review of 9022 Total Knee Arthroplasty (TKA) patients at the Mayo Clinic, only 3 were diagnosed postoperatively with arterial sequelae [1] . In another review of 4097 patients conducted at Pennsylvania Hospital, only 7 patients (0.17%) were found to suffer acute ischemia after the procedure [2] . Although infrequent, the arterial complications after TKA are heterogeneous; the most frequently reported are arterial thrombosis, arterial transection, arteriovenous fistula, and aneurysm formation [3] . Of these, popliteal artery thrombosis is the most frequent, accounting for 65.9% of all arterial problems [4] . In another study, 31 cases of acute popliteal artery occlusion after TKA, 11 cases (35.5%) reportedly required amputation [5] .
Patients of acute limb occlusion with severe symptom such as sensory loss of more than toe, rest pain, and moderate motor deficit require emergent surgical revascularization [6] . Emergency thrombectomy would be the initial step, and if thrombus removal is not possible, surgical bypass will be the next choice. In our case, the patient presented foot coldness, decreased sensation, and paresthesias, so the thrombectomy with a Fogarty catheter for revascularization of acute arterial occlusion was immediately attempted.
In another study of 1182 patients who underwent TKA, 25% (6/24) of the patients with preexisting vascular disease suffered vascular injuries, whereas no patients without preexisting arterial disease had vascular injuries [7] . However, several patients without known risk factors have developed arterial ischemic complications after TKA. The assumption that post-TKA arterial complications are, for the most part, limited to patients with a previous history of arterial disease [7] now appears incomplete.
Surgical procedure is of vital importance in preventing vascular injury. During TKA operation, insertion of the retractor into the posterolateral corner of the tibia should be avoided because it is the most vulnerable area of the popliteal artery [8, 9] . The popliteal artery, vein, and posterior tibial nerve usually run through the posteromedial to the lateral corner of tibia, and more than one centimetre insertion of the retractor on this site poses a great risk of direct injury to the popliteal artery [10] .
There are 4 moments of TKA surgical procedure during which vessels, especially popliteal artery can be damaged: 1) at the tibial cut, 2) at the posterior cut of the femoral condyles, 3) during the application of retractor for anterior dislocation of the tibia, and 4) during placement of the knee in hyperextension after the cuts and before the application of the hardware [8, 11] .
Revision surgery is associated with an approximately doubled risk of vascular injury, [12] which may reflect fixation of the artery closer to the knee joint in scar tissue [10] making it more susceptible to indirect and direct trauma. Presence of some of these risk factors may be an indication for pre-operative referral to vascular surgery with an appropriate threshold to avoid overwhelming vascular surgical services.
Conclusion
We want to conclude that from our cases, the need of pre-operative vascular Doppler in patients undergoing knee replacement arthroplasty. Prompt diagnosis depends on 2 things: clinical assessment of complications and careful Doppler assessment. Clinical assessment includes assessment for signs of vascular insufficiency such as pallor, poor capillary refill and disturbed neurological status. High index of suspicion in patients suffering from atherosclerotic conditions and co-morbid conditions. Complete assessment of risk factors for post operative arterial complication and if necessary pre-operative Doppler assessment to prevent this devastating complication.
